Positive selection and functional divergence after melanopsin gene duplication.
A newly discovered melanopsin gene (Opn4) encodes a member of the opsins, melanopsin. Two melanopsin genes, mammalian-like Opn4m and Xenopus-like Opn4x, have been described in nonmammalian vertebrates, but the underlying evolutionary mechanisms behind the duplication of melanopsin genes remain unclear. We conducted a comprehensive evolutionary analysis within a phylogenetic framework. In our phylogenetic tree, the duplication of Opn4m and Opn4x probably occurred prior to the emergence of vertebrates, and subsequently Opn4x disappeared in the lineages leading to mammalian species. Evolutionary analyses show strong purifying selection during melanopsin evolution. We also provide evidence that Opn4x underwent positive selection after the early gene duplication events. It has been indicated that functional divergence and altered functional constraints occurred between Opn4m and Opn4x duplicates with the identification of positively selected amino acids. Our findings highlight the evolutionary malleability in vertebrate melanopsin genes and provide a genetic basis for comparative studies of functional properties of these two melanopsins.